INTRODUCTION
The world oil industry has been plagued by the challenges of borehole instability caused by shale during and after drilling. This challenge (shale instability) has been directly connected to several hole problems and indirectly linked to an enormous yearly expenditure for the industry. According to Yu et al., 2002; Zeynali, 2012 , it is estimated that in terms of monetary value, the petroleum industry losses up to one billion ($1Billion) US dollars annually due to the problem of instability of shale. Also the lost time due to this challenge accounts for over 40% of all drilling related non-productive time (Zhang et al, 2009 ) and these wellbore instabilities are also responsible for 10-20% of the total drilling cost. Despite the study of shale instability for several years, it is still a critical challenge in the oil industry and even in other industries, notably the mining and construction industries. A solution to this challenge is very critical to sustaining the investment made by companies in the oil industry.
It has been noted that shale makes up to 75 percent of all drilled formations worldwide and that over 90% of the instability challenges occur in shale formations (Steiger and Leung, 1992; Dzialowski et al, 1993) . It is therefore an interesting proposition to study the properties of these shale formations that make it prone to instabilities. Shales have been generally defined as sedimentary rocks with small pore radii, low permeability, medium to high clay content, and manageable porosity (Zhang, 2005) . They also contain some minerals including calcite, feldspar and quartz (Osisanya, 1991) . According to Manohar (1999) , the distinguishing features of shale are its clays and low permeability, resulting in poor inter-connection through its characteristic narrow pore throats (pore throat diameters are within 3nm to 10nm). Shales are porous and normally saturated with formation water.
Its properties are usually affected by several factors including burial depth, the amount and type of pore water, water activity, the amount and type of minerals present in them (Alizadeh, 2011; Joel, et al. 2012 ). These special characteristics make them likely to be affected by different phenomena including swelling, shrinkage, hydration and mechanical failure.
It is believed that unfavorable interactions between shale and drilling fluids are the primary cause for wellbore instability. This interaction causes physiochemical and mechanical property alterations, making the formation wellbore to be unstable. An analysis of the intrinsic physical and chemical properties of shale will help us understand the problems and lead to better formulation of drilling fluids (Osisanya, 1991; Breeden and Shipman, 2004) . In many cases, the solutions to wellbore instability problems can be developed on the basis of laboratory test results.
MATERIALS AND METHOD
X -Ray diffraction data of the shale samples from the fields were used in the semi-quantitative interpretation. The bulk composition of the shale samples was determined using the 
Shale Characterisation
The results from the XRD analysis in terms of clays and non -clays minerals and their volume by percentage in the samples from the two the fields are presented as follows.
Field A: Shale Mineralogy
Clay types identified in this field include Palygorskite, Nacrite, Kaolinite, Chlorite, Brookite, Lizardite, Sepiolite, montmorillonite, Chlorite-Montmorillonite and Mica-Montmorillonite
The major clay minerals in this field include Palygorskite, Nacrite and Kaolinite whereas the minor clay minerals are Chlorite, Brookite, Sepiolite, montmorillonite, Chlorite-Montmorillonite and MicaMontmorillonite. This indicates minimal presence of swelling clays (Smectite). Table 3 shows the percentage distribution of clay(55%) and non-clay(45%) minerals within the samples collected across the different depth of the selected wells in the field. 
Field B: Shale Mineralogy
The type of clays identified in the formations (wells) of this field include palygorskite, Nacrite, Kaolinite, Chlorite, Lizardite, Sepiolite, montmorillonite, Vermiculite and PyrophylliteMontmorillonite. The clays fall into the following groups:
The major clay minerals in this well include Palygorskite, Nacrite and Kaolinite whereas the minor clay minerals are Chlorite, Sepiolite, montmorillonite, Vermiculite and Pyrophyllite-Montmorillonite. Table 4 shows the percentage distribution of clay and non-clay minerals within the samples collected across the different depth of the selected wells in the field.
In both fields, clays with potentials to swell and known as swelling clays comprise the following The presence of Feldspars such as K-feldspar, Plagioclase feldspar, Albite, Anatase and Fayalite indicates that the phenomenon of shale swelling (hydration) when in contact with drilling mud may accelerate the swelling tendencies of clays in both fields. Test results indicated that samples in field A contained 55% clay minerals and 45% non-clay minerals , while in field B contained 58% clay minerals and 42% non-clay minerals( Figures 1&2) . Also, the clay mineral Palygorskite, a relatively less reactive shale was the most abundant across the selected wells of the two fields, followed by Nacrite and Kaolinite. The smectite group of clay minerals (montmorillonite, brookite, vermiculite) were minimal in both fields. The distributions of clay minerals across both fields are shown in (Table  5 and Fig-3 )
 Shale Permeability
The results obtained from the permeability experiment carried on the shale is presented in table-6. It was observed that the permeability values of the different shale samples tested were low. This is typical of shale because of its poor connectivity through narrow pore throat and agrees with other studies carried out to determine permeability of shale samples ( 
 Cation Exchange Capacity of Shale
Results obtained for the cation exchange capacity of the tested shale samples are as presented in Table  7 . The results for the cation exchange capacity can be correlated with the shale mineralogy and brine concentration for an understanding of the principle of shale swelling when exposed to brine and water based drilling mud. Shale samples are classified into low (CEC< 12) and moderate (CEC > 12) reactivity shale types with the low reactivity shale exhibiting low swelling and the high reactivity shale exhibiting medium swelling and high cutting disintegration (Akpokodje, 1994) . The results obtained from the tested shale samples shows that they fall into the low reactivity shale samples with regards to their cation exchange capacity values ranging from 2.5 Meq/100g to 10.5 Meq/100g and agrees with the previous studies (Akpokodje,1994) , This is also in agreement with the mineralogy and clay mineral results that is dominated by the less reactive and low swelling palygorskite, nacrite and kaolinite. Kaolinite group of minerals. They are known to have low CEC partly due to the presence of impurities and broken bonds at the edges of the mineral flakes (Ekeocha, 2015) .
The results also indicated that CEC has major significance in determining clay mineral properties and as such critical in shales ability and propensity to absorb water. This is because the movement of water and even ions to and from the shale/mud during the shale/mud interaction is usually controlled and influenced by the cation exchange capacity. This implies that the shale CEC, its water holding capacity and its mineral composition plays a major role in its swelling tendencies. The higher the reactive clays (Smectite) in a shale, the higher the CEC, thus the higher the swelling capacity of the shale, this agrees with the result published by Bell, (2007).
